WO AL RO WHOM THESE; PBRESENTS) SHALL, COME;

The Qurators of the WUniversity of Missouri
Wthereas, THERE HAS BEEN PRESENTED TO THE

Scecrelary of Agreiculinee

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH 18 HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT
. VARIETY PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN THE SAID COPY, AND
WHEREAS, uroN DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE) ADJUDGED
TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW,
NOW, THEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION IS TO GRANT
UNTO THE SAID APPLICANT(S) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLI-
{ CANT(S) FOR THE TERM OF  ai{ghteen YEARS FROM THE DATE OF THIS GRANT, SUBJECT
TO THE PAYMENT OF THE REQUIRED FEE$ AND PERIODIC REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC REPOSITORY AS PROVIDED BY LAW, THE RIGHT TO EX-
LUDE OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR REPRODUCING IT,
MPORTING IT, OR EXPORTING I'T, OR USING IT IN PRODUCING A HYBRID OR DIFFERENT
ET'Y THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
UNITED STATES SEED OF THIS VARIETY (1} SHALL BE SOLD BY VARIETY NAME ONLY AS
OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS
Y THE OWNER OF THE RIGHTS. (84 STAT. 1542, AS AMENDED, 7 U.8.C. 2321 ET SEQ.)
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Public reporting burden for this cotlection of information is estimated to average 30 minutes per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
cotiection of information, including suggestions for reducing this burden, to Department of Agricutture, Clearance Office, GIRM, Reom 404-W, Washington, D.C. 20250; and to the Otfice

of Management and Budget, Paperwork Reduction Praject (OMB #0581-0055), Washington, 20250, FORM AFPROVED: OMB 0581-0055, Expires 1/31/31
Y. . .S, DEPARTMENT OF AGRICULTURE - ) . . . . R
. AGRICULTURAL MARKET(-I;NGCgERe!CE Application is required in order to

determine it a plant variety protection
certilicate is 1o be issued {7 U.S.C. 2421).

APPLICATION FOR PLANT VAR’ETY PROTECTION CERT|F|CATE Intormalion is held confidential until

ﬂﬂSfruCﬁOHS on reverse} certificate is issued (7 U.S.C. 2426).

1. NAME OF APPLICANT(S} (as it is to appear on the Certificate} 2. TEMPORARY DESIGNATION QR 3. VARIETY NAME
EXPERIMENTAL NO. RVJS
The Curators of the _\_ . 942
University of Misgouri S88-2036 HQ" Wi o 2
4. ADDRESS (streel and no. or R.F.D. no., cily, state, and Zif) ' 5. PHONE (include area coda} FOR OFFICIAL USE ONLY

PVPO NUMBER

314-882-3211 9100063

321 University Hall
Columbia, MO. 65211

Dale
an. 4179/ ____|
6. GENUS AND SPECIES NAME 7. FAMILY NAME {Bofanical} ime
Glycine max (L.) Merr. : Leguminosae dam [em
. 8. CROP KIND NAME (C N. 1] : 9. DATE OF DETERMINATION Filing and Examination Fee:
. ommon Name, R - 0
s /525
Soybean : 11-28-89 Date

4, /729/

10. IF THE APPLICANT NAMED IS NOT A “FERSON,” GIVE FORM OF ORGANIZATION (Corporafion, partnership, .association, elc.)

T + . . tificate Fee:
Educational Organization eriicale ree

OM<<—mMQOMmM>X UMMAN]OT ==

11. {F INCORPORATED, GIVE STATE OF INCORPORATION : 12. DATE OF INCORPORATION .E-‘z-’-{-oif— ---------
Missouri 7‘ /199 2.
13. NAME AND ADDRESS OF APPLICANT REPRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPLICATION AND RECEIVE ALL PAPERS : 7 [
Dr. 8. C. Anand
University of Missouri Delta Center
Portageville, MO. ‘63873 PHONE (inciude area code):
14. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Folfow INSTRUCTIONS on reverse)
a. Eﬂ Exhibit A, Crigin and Breeding History of the Variety.
b. E Exhibit B, Novelty Statement.
c. E Exhibit G, Objective Description of Variety.
d. Exhibit D, Additional Description of Variety.
e Exhibit E, Statement of the Basis of Applicant's Ownership. &
L [KI Seed Sample (2,500 viable untreated seeds). Date Seed Se;mple mailed to Plant Variety Protection Office 11-9-90 .
g. E Filing and Examination Fee {$2,150) made payable ?u “Treasurer of the Uniled States.”
-15. DOES THE APPL ) SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED SEED? (See section 83(a) of the Plant Variety
Prataction Act.}
@ M YES (if "YES,"” answer items 16 and 17 below} D NO (if “NOG,"” skip to itein 18 below)
16. DOES THE APPLICANT(S) SPECIFY THAT THIS VARIETY BE LIMITED AS TO 1 17. IF “YES" TO {TEM 1§ LASSES OF PRODUCTION BEYOND BREEDER SEED?
e o MNUMBER OF GENERATIONS? I
fi h”fﬁ. P4 ves O no : i FOUNDATION 4/ 3§83 X weaistereo B4 cernrieo

18. DID THE APPLICANT{S} PREVIOUSLY FILE FOR PROTECTION OF THE VARIETY IN THE UL.5.7

I:I YES (§ "YES,” through D Plant Variety Protection Aclt D Patent Act. Give date: B

X} wo
19. HAS THE VARIETY BEEN RELEASED, USED, OFFERED FOR SALE, OR MARKETED IN THE 14.5. OR OTHER COUNTRIES?

& YES (If *YES,” give names of countries and dfles) %w s U
] no n“,& [‘ ‘ﬁ‘\\ /'/‘{:;;cll)

20. The applicant(s) declare(s) that & viable sample of basic seeds of this variety will be furnished with the application and will be replenished upon
request in aceordance with such regulations as may be applicable.

The undersigned applicant(s) is (are) the owner(s) of this sexually reproduced novel plant variety, and believe(s) that t,.he variety %s distinct,
-uniform, and stable as required in section 41, a:&c}) il’JSR%l{'filtéllgd to pratection under the provisions of section 42 of the Plant Variety Protection Act.

Applicant{s) is (are) infermed that false represent'gtéio?cl;erein can jeopardize protection and result in penalties,

SIGNATURE OF APPLICANT {Owner(s)] LEGAL FORM CAPACITY OR TITLE DATE

2] o B o e L " o
K BIs1 _
. Business Sarwicas || CAPACITY OR TITLE DATE

Lg Jacquelyn K. Jones

Director, Business Services
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EXHTBIT A
Origin and Breeding History of the Germplasm

Hartwig was developed at the Delta Center of the University of
Missouri, Portageville, MO. A backcross method of breeding was
used in the development of Hartwig. The initial cross was made
between PI 437654 and Forrest, a soybean cultivar resistant to Race
3. The F, plants were screened in the greenhouse against a gene
pool of SCN races. The gene pool of SCN consisted of a mixture of
Races 1,2,3,4,5,6,9 & 14 along with few undefined biotypes of SCN.
These were collected from soybean fields in Missouri, Arkansas,
Tennessee, North Carolina, Georgia, Florida, Iowa and Ohio. Four
F, plants found to be free of SCN were transplanted to the field.
These plants were backcrossed to Forrest in the same year. The F,
population derived from the backcross was evaluated for SCN
resistance and three highly resistant plants were transplanted to
the field and backcrossed again to Forrest. The F, population of
Forrest? x PI 437654 was grown in a field which was highly infested
with several races of SCN. 1Individual plants were harvested and
progeny tested in the greenhouse for reaction to SCN. Five
resistant F; plant progenies with a maximum of 2 cysts per plant
were selected. Froﬁ each progeny 75-100 plants were harvested and
yield evaluated in a progeny row test in the F, generation.
Selected progehies were yield tested and among these, Hartwig was
selected for its superior performance. Hartwig was tested under
the designation S88-2036 in the Uniform Soybean Test V in 1990.

Hartwig has maintained its uniformity and stability from Fy

generation by reproduction through seed.

Z
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EXHIBIT B

Novelty Statement

‘Hartwig’ most closely resembles ‘Forrest’ in most of the plant characteristics, however
Hartwig is resistant to all presently known races (Races 1,2,3,4,5,6,9 and 14) of soybean cyst
nematode (Heterodera glycines Ichinohe) whereas Forrest is resistant to only Races 1 and 3 and

susceptible to races 2,4,5,6,9 and 14.



U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE

PLANT VARLIETY P-FEOTECTION OFFICE
BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY
SOYBEAN (Glycine max L.)

NAME OF APPLICANTI(S)
The Curators of the

University of Missouri

TEMPORARY DESIGNATION

588-2036

EXHIBITC
{Soybean)

TARHETY-NAME PVFO NUMBE R

9100063

"ADDRESS (Street and No., or R.F.D. No., City, State, and Zip Codel

321 University Hall
Columbia, MO. 65211

FOR OFFICIAL USE ONLY

WPe-ubﬂ-\a-c-n VARLETY NRWJE?GM
Hayvtuui4 -30-?.).)

Choose the appropriate response which characterizes the variety in the features described below. When the number of significant digits
in your answer is fewer than the number of boxes provided, place a zero in the first box when number is 9 or less (e.g., )

Starred characters Jrare considered fundamental to an adequate soybean variety description. Other characters should be described

when information is available.

1. SEED SHAPE:

3

1 = Spherical {L/W, L/T, and T/W ratios = £ 1.2i
3 = Eiongate (L/T ratie » 1.2; TW= ¢ 1.2}

® O

&
[l

R

2 = Spherical Flattened (L/W ratio ® 1.2; L/Tratio= € 1.2}
4 = Elongate Flattened (L/T ratio % 1.2; T/W > 1.2)

Y 2. SEED COAT COLOR: (Msture Seed)

1 1 = Yellow 2 = Grean

3 = Brown 4 = Black § = QOther (Specify)

3. SEED COAT LUSTER: (Mature Hand Sheiled Seed)

2 1 = Duli {*Corsay 75°; ‘Braxton’}

2 = Shiny {'Nebsoy’; “‘Gasoy 17"}

Y 4. SEED SI1ZE: (Mature Seed)

Grams per 100 seeds

. HILUM CCLOR: {Msature Seed)

6 1 = Buff 2= Yellow

3 = 8rown 4 = Gray § = Imperfect Black

6 = Black

7 = Other {Specify)

COTYLEDON COLOR: (Mature Seed)

* 5.

1| 1=vellow 2 = Green

A 7. SEED PROTEIN PEROXIDASE ACTIVITY:

2 1= Low 2 = High
% 8. SEED PROTEIN ELECTROPHORETIC BAND:

2 | 1=Tyre A(sP12) 2=Type 8 (5P17)
¥ 9. HYPOCOTYL COLOR: -

1 1 = Green only {*Evans’; ‘Davis’}

2 = Green with bronze band beiow cotyledons (*Woodworth'; ‘Tracy’)
3 = Light Purple below cotyledons {*8eeson’; ‘Pickett 71°)

4 = Dark Purple extending to unifoliate leaves {*Hodgson’; ‘Coker Hampton 268A’)

W10. LEAFLET SHAPE:

3 1 = Lancealate 2 = Oval

4 = Other (Specify}

3 = Ovate




“I1. LEAFLET SIZE:

1= Small {"Amsoy 717 "A5312')

2 3= Large {'Crawford’; *Tracy")

g = Méditim., (.'Gotsof 7,9';'.“Ga'sav."l )

9100063

12. LEAF COLOR:

1 & Light Gréén ["Weber'; “York’)
3 = Dark Green (‘Gnome'; "Tracy’)

2

2 = Medium Green {*Corsoy 79': 'Brxton')

X 12. FLOWER COLOR:__

1] 1=white . 2=Purple

3 = White with purple throat

% 14, POD COLOR:

2 1= TFan 2= Browq

3=

Black

% 15. PLANT PUBESCENCE COLOR:

2 1 = Gray 2 = Brown (Tawny)

16. PLANT TYPES:

I3 1 = Slander ('Essex’; "Amsoy 71°)
i 3 = Bushy {"Gnome’; ‘Govan’}

2 = Intermediate {* Amcor’; “Braxton’)

v 17. PLANT HABIT:

i 1 = Determinate {*Gnome’; ‘Braxton’}

2 =Semi-Déterminate ("Will")~ "~

3 = Indeterminate {"Nebsoy’; ‘Improved Pelicah'! :

% 18. MATURITY GROUP:

0i8 1 =000 2=00 3=0 4=1 S=II 8=1II1 7=V 8=V
9=VI 10=VII 11.=VII 12=IX 13=X
> :'—19. DISEASE REACTION: lEl;lter 0 -_-Nét 'rm;d; 1 = Susceptibie; 2 = Resistant) )
| BACTERIAL. D.ISEASES: - |
* 0 Bacterial Pustule {Xanthomonas phaseoli var. sojensis})
% | O Bacterial Blight (Pseudomonas giycinea)
-~ 0| Wildfire fPseudomonas tabaci)
FUNGAL DISEASES:
* 0 Brown Spot (Septoria glycines}
Frogeye | eaf Spot (Cercospora sojinal
‘ * 0] Racet | | Race2 Race 3 Race 4 Race 5 Other {Specify)
] ;I‘arget Spot {Corynespora cassiicola) R
0 Downy Mildew (Peronospora trifoliorum var. manshqrica}
0] Powdery Mildew {Microsphaers diffusa)
* 0] 8rown Stem Rot (Cephalosporium gregatum)

0 Stemn Canker (Diaporthe phueolb}um var. caulivors)

5

FOAM LMGS-470-57 (683)

Page 2 of 4 )
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i

19,

‘DISEASE REACTION: [Enter 0 = Not Tested; 1 = Susceptible; 2 = Resistant) (Continued)

FUNGAL DISEASES: {Continued)

Race 1

0 Race 8

NEMATODE DISEASES:

VIRAL DISEASES:

Race 2

Race 9

0 Purple Seed Stain (Cercospora kikuchii)

0 Bud Blight {Tobacco Ringspot Virus)

Pod Mottle {Bean Pod Mottle Virus}

0 Seed Mottle (Soybean Mosaic Virus)

Pod and Stem Blight {Diaporthe phaseoforum var; sojae)

0 Rhizoctonia Root Rot {Rhizoctonia solani)

Phytophthora Rot (Phytophthora megasperma var. sojael)

Race 3

Race 5

Race 4

9100063

Race 6 Race 7

Ozther (Specify)

Yellow Mosaic (Bean Yeilow Mosaic Virus)

0
0 Cowpea Moszic (Cowpea Chiorotic Virus)
0

Soybean Cyst Nematode {Heterodera glycines}

Race 1

2

Race 2

2

OTHER DISEASE NOT ON FORM (Specify):

Race 3 2

0 Lance Nematode (Hoplotaimus Colombus)

0 | Southern Root Knot Nematode {Meloidogyne incognita)
0 Northern Root Knot Nematode (Me.‘aidogyﬁe Hapla)

0 Peanut Root Knot Nematode (Meloidogyne arenaria)

Reniform Nematode {Rotylenchulus reniformis)

Race 4 2

Other {Spacify)

5,6,9,14

20. PHYSIOLOGICAL RESPONSES: (Enter 0 = Not Tested; 1 = Susceptible; 2 = Resistant)

* 0 iron Chlorosis on Caicareous Soil
0 | Other (Specify)
27. INSECT REACTION: (Enter 0= Not Tested; 1 = Suscaptible; 2 = Resistant)
0 Mexican Bean Beetle (Epifachna varivestis)
0 Potato Leaf Hopper {Empoasca fabae)
0 1 Other (Soecity}
22. INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED.
CHARACTER NAME OF VARIETY CHARACTER NAME OF VARIETY
Plant Shape Forrest Seed Coat Luster Forrest
Leaf Shape Forrest Seed Size Centennial
Leaf Color Forrest Seed Shape Forrest v
Leaf Size ) York Seedling Pigmentation Forrest .

G

FORM LMGS-470-57 (6-83)

Page 3 of 4
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23/ GIVE DATA FOR SUBMITTED AND SIMILAR STANDARD VARIETY: Paired Comparison Dats .

-] noser ] pLanT L] om AR BT CrED EONTE i SEED $IZE -
~vamiery | DAYS | iobeinG | peant | LEAFLETSIZE SEED CONTENT ED e .
. - MATURITY, S‘CORE H‘E‘GHT CM Wldth - CM Langth. 1 % Protein % Oil | SEEDS
 Submitted 138 1.2 90 8.3 11.4 40.1 |20.0 14.0 2.7
F%rres_ft” o
Si,hi.ii"f,:,;ew 140 1.5 | 100 8.3 14.1 40.8  [20.2 12.0 2.9

PUBLICATIONS USEFUL AS-REFERENCE AIDS FOR COMPLETING TI_-_lIS FORM:. .

1. Caidwell, B.E,, ed. 1973. Sovbeans: improvement, Production; and Uses. ‘Armer, Soc. Agron. Moncgraph No. 16,

2. Buttery, B.R. and R.I. Buzzell. 1968, Peroxidase activity in seeds of soybean varieties. Crop Sci,, 8: 722-725.

3. Hymowitz, T. 1973. Electrophoretic analysis of SBTI-A, in the USDA soybean germplasm collection. Crop Sci., 13: 420-421,

4. Payne, R.C. and L.F. Morris. 1976. Ditferentiation of soybean cultivars by seedling pigmentation patterns. J. Seed Technol. 1: 1-19,

b Gf‘ecf“ign
3

1
UED:1 A VN
i Yariag

Ot

2

- FORM LMGS-470-57 {6-83)
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Leads the way

Campaign MU: 1990-1993

Delta Center

P.O. Box 160
Portageville, Mo. 63873

Telephone (314) 379-5431
- FAX:(314) 379-5875

University of Missouri
Columbia

an equal opportunity institution

/o0t

March 11, 1993

Dr. Jeffrey Strachan, Examiner
Plant Variety Protection Office
NAL Building, Room 500
10301 Baltimore Blvd.
Beltsville, MD 20705-2351

RE: ‘Hartwig’ soybean. PVP 9100063

Dear Dr, Strachan;

We would like to make an amendment in Exhibit D for Hartwig soybean.
It may read as follows:

Exhibit D
Additional Description of Variety

"Hartwig is slightly shorter in plant height and is few da¥s earller o7 hesqler

than Forrest. Hartwig may have up to 1% % J

Hartwig may also have up to 1% variants in hilum color.” ?’g’*{’ J» 1493
151"

Thank you.

Sincerely,

Professor
SCA/skp

cc:  Richard Arnett, Missouri Seed Improvement Assoc.
Association of Official Seed Certlfymg Agencies, 3709 Hillsborough St.,
Raleigh, NC 27607
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EXHIBIT &

Statement of the Basis of Applicant's Ownership

The variety was developed by the funds and facilities
primarily provided by the University of Missouri and the work was

done on the University of Missouri Delta Research Station.



